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Abstract 
The purpose of this paper is to introduce the results of children’s and teachers’ experiences and feedback on DIY push-button 
workshops. The implementation of the workshops was based on the ideas of participatory design. An objective of the workshop 
was to make a working biased membrane switch from cheap and easily modifiable common materials. Participants of the pilot 
workshop were 11 children with special needs. The participants of the actual workshop were 69 children and 6 teachers. The data 
were collected by using videotaping, observations, and questionnaires. The results indicate that children can and like to 
participate in design and manufacturing of technology if they have an opportunity to do so. In addition the design of the push-
buttons varied a great deal and the children’s creativity in design of technology could be utilized more for making more adaptable 
and user-friendly technology. A special attention should be placed on the working arrangements, materials used, and guidance 
given to children when designing and manufacturing push-buttons with children with special needs. From the teachers’ point of 
view making a push-button at school after the workshop would be very easy, interesting and likely since the materials were so 
easy to get. 
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1. Introduction 
The purpose of this paper is to introduce the results of children’s and teachers’ experiences and feedback on the 
DIY push-button workshops Eleven children with special needs and their tutors and parents attended a pilot 
workshop in by Everyday Technologies for Children with Special Needs (EvTech) project which is a research 
project on technology design with children with special needs and their families (Kärnä, Nuutinen, Pihlainen-
Bednarik & Vellonen 2010). The project was launched in 2009 and will last until 2012. It is carried out by the 
Department of Special Education and the School of Computing, University of Eastern Finland and the Centre of 
Rehabilitation and Guidance, Honkalampi Foundation. After the pilot study, an actual research was carried out with 
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69 children and 7 teachers as they attended in SciFest event 2010 in Joensuu, Finland. SciFest is an annual science 
and technology festival that gathers together more that 6000 Finnish and international children from primary and 
secondary level (SciFest 2010. http://www.scifest.fi/home/). In SciFest, the DIY push-button workshop was 
organized by Everyday Technologies for Children with Special Needs (EvTech) project and the implementation of 
the workshop was based on the principles of participatory design. The goal of the pilot and actual workshops was to 
include children in all the phases of the process of making a push-button. In addition we were interested in knowing 
how children and their teachers experienced the participation in design and manufacturing process and what kind of 
push-buttons children would create in the workshop.  
The idea of designing technologies with user, particularly with children is not a novel one and in recent years a 
growing number of researchers have introduced their models of the design processes (Druin 2002, Yanki 2007, Baek 
& Lee 2008; Marti 2009).  The models have many similarities, for example they all emphasize children’s active 
participation and equal role with experts during the design process. In addition the collaborative design process is 
expected to enable children and adults to work together to create innovative technology. The models have however 
some differences and therefore researchers have ended up naming the models by using a variety of terms such as 
cooperative inquiry (Guha, Druin, Chipman, Fails, Simms & Farber 2004; Guha., Druin & Fails 2008), future 
technology workshop (Giasemi, Vavoula  & Sharples 2007), or bonded design (Large, Beheshti, Nesset, Bowler 
2005).  
A common feature of all collaboration models is that children’s active role in the design phase is emphasized. For 
example in future technology workshop children produce a non-operational low-level prototype design of a portal 
(Giasemi & al. 2007). On the contrary children’s participation is much less stressed in the manufacturing phases of 
the models as the phase is usually technically more demanding and therefore requires a more active role from adults 
and experts. In our research, we wanted to have children actively involved in all phases of the process. In addition 
our goal was to approach the design process from the ecological point of view. Technology that children would 
design and manufacture needed to be usable and useful in everyday life contexts. Materials used had to be cheap, 
recyclable, if possible, and easily available in every child’s home or school. The research questions for the pilot and 
actual research were: 
 
• What kind of push-buttons did children create in workshops? 
• How did children experience making push-button in EvTech workshops? 
• How did children and teachers experience making push-button in SciFest workshops? 
 
The idea of carrying out a design and a manufacturing process with children was first piloted in the EvTech 
project. All children who were involved in the project had a variety of special needs (e.g. autism, attention deficits, 
dyspraxia) and therefore the process as well as the end product needed to be manageable for all of them. However, 
as the number of children in the EvTech project was small (N = 11) and as many of the children were not able to 
give much direct feedback due to their special needs, for example lack of speech, we wanted to learn more about 
children’s experiences on the participation in design and manufacturing process. 
In order to test the idea with a larger number of children the SciFest event provided us with an excellent forum. 
In addition, as children participated in the event with their teachers, we expected to get feedback on the applicability 
and transferability of our idea for educational contexts.  
 
2. DIY push-button workshop 
An intended result of the workshop was a working biased membrane switch from cheap and easily modifiable 
common materials. A membrane switch is a momentary switch device in which at least one contact is on, or made 
of, a flexible substrate for turning a circuit on and off. That switch is referred to in this paper as a push-button. The 
workshop was named “the DIY push-button workshop”. 
The push-buttons were made from easily available and cheap materials. The price of a single push-button was 
about one dollar depending on the materials which were used. In addition wire cutters, some devices for testing the 
push-buttons, scissors, and pens were needed for designing, manufacturing, and testing the push-button. 
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Table 1. Materials for the DIY push-buttons 
 
Name Description Price 
Writing paper A4 For designing 0.05$ 
Cardboard 15cm*15cm*3 Core of a switch 0.10 $ 
Metal tape  30 cm Contact surfaces 0.10 $ 
Speaker wire 1 meter From push-button to electrical device 0.40 $ 
Tape 10 cm For combining the cardboards 0.05 $ 
Glue stick For fastening of the fabric 0.05 $ 
Fabric 15cm* 15cm On decoration 0.25 $ 
 
We had made one push-button in advance which was used to demonstrate the structure of a push-button. The 
demonstration push-button was simple a rectangle shaped switch that had no decoration and that was easily 
demolished when needed. 
2.1.1. Devices for testing a push-button 
A testing device was made of a children’ electrical set in which push-button’s wires were attached to springs. The 
lamp in the tester was lighted when a push-button’s circuit was closed.  
 
 
Figure 1: A control unit of the reaction game on the left and a tester for DIY push-buttons on the right 
 
There was also a dancing mat game, a reaction game, and a Lego robot spot available in the workshop 
environment for testing the push-button. These games were designed collaboratively with children and their parents 
in EvTech project. Children or their parents had proposed changes or new ideas on project regularly and based on 
their ideas the workshop environment and equipment were developed by project developers. The dancing mat game 
that was available for testing the push-buttons contained a laptop PC, a dancing mat, a control unit and a game 
software. The dancing mat was used with Stepmania (http://www.stepmania.com/) and with software called Hypitin. 
Stepmania is free and open dancing game that is downloadable from internet. Stepmania was configured to be 
slower and less time accurate. Hypitin was programmed with Java for the EvTech project. The dancing mat was a 
DIY model. The mat contained 3x3 tiles and it was connected to PC via the control unit. Each of these steps 
functioned as push-button and they were made from flexible acrylic glass and wood. The control unit was made 
from a dissembled affordable USB game pad. Inputs from the game pad were converted to Hypitin’s commands via 
GlovePie program.  
The reaction game was controlled with nine self-made push-buttons via a control unit which was assembled from 
a circuit board of a keyboard. There were six push-buttons for choices and three push-buttons for operation on the 
menu (up, down, select). These push-buttons were made from wood and acrylic glass, but design is similar like 
push-buttons made in this workshop. In the Lego robot spot a robot made from Mindstorm NXT 2.0 series, 
commercial input control unit with three commercial push-buttons and Windows laptop with a controlling program 
were used. The robot was controlled via Bluetooth by push-buttons or a program. It was possible to use four DIY or 
ready-made push-buttons at the same time. There were also two digital cameras available in the workshop so that 
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children were able to take photos of the push-buttons. In addition one laptop was set for displaying the photos 
continuously for participants. 
2.2. Working phases of the workshop 
In the workshop, the process of making the push-button contained five phases. Tutors helped children during all 
phases and printed instructions were available on the wall. It took about an hour to go through all five phases. Wires 
were stripped and cut right length before the first phase.   
The first phase was introduction during which the function of switches and electrical circuits were explained and 
instructions for making the push-button were given. At the beginning of the workshop, the tutors asked the 
children’s knowledge about switches and electrical circuits. This phase contained discussion about the use of 
switches in general and where children could use their own push-buttons. At the end of the phase, an example of a 
push-button as well as the technical structure of the switch was introduced and the detailed instructions for making 
the push-button were given by the tutors.  
At the second phase, the children designed the push-button shape and size. They drew an overall sketch of the 
push-button on an A4 paper. At the same time, the pushing area of the push-button was decided. After designing, the 
children chose the color of a cardboard for making the basic structure of the push-button. Tutors guided children 
what shape and size pushing area should be that it would be working nicely. 
During the third phase children manufactured the push-button. The sketch was used to draw the shape on a 
cardboard. The children cut three similar shapes from the cardboard and a pushing hole in the middle of one of 
them. When all three shapes were cut, a wire was taped on the inside of two outer cardboards with a metal tape. The 
card with the pushing hole came in the middle to separate metal surfaces from each other. All three cards were taped 
together. At the end of the manufacturing phase, the push-button was tested with the testing device. At this phase, 
the push-button was shaped without fabric decorations. If the push-button was not working, it could be fixed before 
proceeding to the final phases. Tutors took care that all children put metal tape sturdily on cardboards and helped 
cutting and taping if needed.  
The fourth phase was to decorate the push-button with fabrics or cut out the shapes of cardboard materials. The 
child could glue fabric or cardboard decorations on the surface of the push-button. There were also some padding 
materials available if needed. The fabric was fastened on the surface of the push-button with glue or a tape. At the 
end of this phase, the push-button was tested again with the testing device to make sure it works with the 
decorations. Sometimes the weight of the decorations pushed the switch on or the glue bent the cardboard so that the 
switch was on all the time. Some children needed help in cutting fabrics and gluing or taping them. If push-button 
was not working, a tutor would repair it and showed to a child what was repaired. Usually pressing push-button 
from pushing area helped, but sometimes it was necessary to open it and placing another middle cardboard inside. 
We noticed also that it is better to put wire between two metal tapes for a better connection. 
At the fifth and final phase, the push-button was used by controlling a Lego robot or other devices introduced in 
the previous chapter. When a child chose a device, tutor placed push-button to it and told how to use 
program/device. At this phase, the children also took a photo of their own push-buttons and answered the child’s 
questionnaire. They were also given printed instructions of how to make a push-button. A teacher’s version of the 




In EvTech project 11 children with a variety of special needs (e.g. autism, delayed development, dyspraxia, and 
attention deficits) participated in the workshops. In addition 10 parents and 6 tutors participated in the workshops. 
The children worked in three different groups. In the first group children were from 4 to 6 years old. In the other two 
groups the children were from 7 to 10 years old. All groups had two workshop sessions for making the push-button 
as there were other regular EvTech project activities prior and after the workshop. In the first session, the children 
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made a prototype of the push-button. During the second session, the children designed and manufactured the actual 
push-button. Both sessions were 45 minutes long. 
In SciFest, the workshop was open to all children participating in the event and participation was voluntary. 
Altogether 30 girls, 39 boys, 7 teachers participated and six tutors worked as instructor in the workshop. All children 
and six out of seven teachers answered the research questionnaire. Some of the participating children seemed to 
have special needs such as learning difficulties and attention deficits but their special needs did not require special 
arrangements or extra attention from the tutors. The age of the children varied from 8 to 18 years. However, 75 
percent of the children were from 11 to 12 years old.  The push-button was designed and manufactured during one 
session which lasted for 60 minutes.  
3.2. Data collection and analysis 
In EvTech project data were collected by videotaping, making observations, and by collecting feedback from 
tutors and parents by an open-ended questionnaire. The data collection methods were standard means that were used 
in every EvTech project and they had proven to be good means for collecting data from children with special needs. 
Videotaping the sessions was particularly important as many of the children had very limited means to express 
themselves orally and it was important to get data that would show their gestural and facial expressions during 
activities. The open-ended questionnaires filled by parents and tutors were used as an additional data. Parents and 
tutors were asked to write down their observations on children’s interests and action during the sessions. The 
questionnaires were filled right after the session was over.  
In SciFest workshop a questionnaire that had both open-ended and closed questions were selected as a means to 
collecting data. They were a fast and convenient means for teachers and children to give feedback on the workshop 
(Greig, Taylor & MacKay 2007, 125).  The questionnaire had two goals. Supposing that manufacturing technical 
tools is not common at school we were interested in knowing whether children liked that kind of activity, i.e. how 
interesting the workshop was for them, how pleasant, easy, interesting, and beneficial constructing the push-button 
was, and whether they wanted to have similar projects at school. We also wanted to have feedback from instruction 
which included verbal instructions, concrete modeling, and illustrative instructions with clear step-by-step photos 
and texts. We assumed that instructions which utilize many senses support every child’s own learning preference. In 
the questionnaire, children were also encouraged to share their ideas about other kinds of technologies that they 
would like to construct.  
There were two types of questionnaires for the children as we expected that the literacy skills of the participating 
children might vary. Some of the children were supposed to have special needs whereas others were expected to 
read and write fluently. The easier questionnaire had a three-point scale which was illustrated both in written and 
visual forms, i.e. smiling, neutral, and unhappy faces. The other questionnaire had a five-point written scale 
(strongly agree – agree – do not know – disagree – strongly disagree) and there were no visual forms used for 
illustrating the different options of the scale. There were also open-ended questions related to the experiences of the 
workshop. Both versions of the questionnaire were one page long. Questionnaires were not pretested with children 
because it was the first time to organize the push-button workshop. However, we expect the questionnaire to be easy 
and clear to fill. The children did not express difficulties in answering the questions and they answered all questions 
with some minor exceptions. For example, the children might have evaluated the pleasantness of the workshop but 
did not answer the question related to the usefulness of the workshop. Thus, the total number of answers on the 
tables varies to some extent. The children filled in a questionnaire after constructing the push-button in the 
workshop. The response rate was 100 percent because all children filled in the questionnaire. 
Besides the children, teachers also filled in a questionnaire which differed from the children’ form. We wanted to 
find out their opinions on the manufacturing of the push-buttons and, especially, how eager teachers were to transfer 
this kind of activity to a school environment. The teachers´ questionnaire had two pages. Six teachers out of seven 
returned the questionnaire.  
The videotaped data was analyzed by reviewing the videotapes and by making observations on children’s action 
during the workshop. The findings were compared with the written observational notes made by the tutors after each 
session and with parents’ answers to the questionnaire. The data from the questionnaires from SciFest were analyzed 
by using the Microsoft Office Excel 2007 software. In data analysis, the answers from the two types of 
questionnaires were merged so that answers of a three-point scale questionnaire were classified to correspond to 
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“strongly agree – do not know – strongly disagree”. We are aware of the limitations of this merging where, for 
example, answering “easy” does not necessarily mean agreeing strongly with the option “easy”. However, there 
were only six children out of 69 using a three-point scale questionnaire which gave us a reason to merge the data 
from two types of questionnaires without having considerable distortion in the results. Frequencies and percentages 
were calculated from the data. The participants´ anonymity and confidentiality were strictly taken into account in 
every step of research (Gallagher 2009; Greig, Taylor & MacKay 2007).  
 
4. Results 
4.1. Design of push-buttons 
The design and exterior of the push-buttons varied a great deal. Children produced push-buttons from circles to 
crown, flower, hand or animal shapes. Creativeness of ideas in planning the push-button varied from group to 
another. In some groups, all the children made push-buttons in a circle form, whereas in some groups every child 
made a unique push-button. A possible reason is that this was a new way for the children to create ideas without 
limitations and to execute ideas by their own hands. In other words, it was safer for them to stick to a familiar 
pattern and design the push-button according to a model. Group pressure to design similar push-buttons is also a 
possible explanation. The implementation of some of the push-buttons was impossible due to lack of time or proper 
materials. For example, one child in EvTech workshop wanted to make a three-dimensional push-button that would 
have had a shape of a train. He was not able to get his idea implemented as we did not have proper materials and 
enough time for him to manufacture the push-button. However, all children were able to design and manufacture a 
push-button that could be used for controlling the test devices.  
 
 
Figure 2: Some examples of the push-buttons made at the workshop 
 
4.2. Children’s experiences in EvTech workshop 
Overall the design and manufacture of an operational push-button were challenging but interesting enough for all 
children. The children were enthusiastic about the task and they manufactured unique operational push-buttons. 
Some phases of the workshop were challenging for many children. Cutting cardboard or fabric for example and 
design by using a pen and paper was difficult for many of them. In addition some children, especially the youngest, 
did not complete all phases of the workshop due to concentration problems. The children for example designed and 
manufactured the push-button but did not decorate it. Thus particularly the younger children would have benefitted 
from more age and skill appropriate materials and guidance. The use of clay, finger-paints, or other concrete 
materials for example as well as more play-oriented way of giving instructions would have facilitated their 
expressions of the ideas of a push-button.  
The children needed help from parents and tutors in most phases of the workshops. The help was necessary for 
completing the phases and for keeping the focus on a task. However, the videotaped data indicate that adults were 
sometimes too eager to help the children and the children did not have a chance to try to do the task himself. This 
was particularly the case in situations where two adults were working with one child. As a result the inclusion of 
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children with special needs in design and manufacture of technology needs special sensitivity from adults as they 
easily dominate the activities.  
One of the most interesting phases of the workshop in EvTech workshop was the testing of the push-buttons. It 
was rewarding for the children as all manufactured push-buttons were operational and they could be tested 
immediately after making them. From parents’ point of view one of the most interesting finding was to see that their 
children were able to do things that they did not expect them to master well. Even though cutting for example was 
hard for children they were able to finish the activity as they were eager to get their push-buttons done. 
Overall the results of the EvTech workshop indicate that children with special needs can be included as the 
design and manufacture partners of technology. They have unique ideas and suggestions that could be utilized for 
design technology that could be adaptable and suitable for their needs. It is the duty and the challenge of the adults 
working with children with special needs to find age appropriate means to get children included.  
 
4.3. Children’s and teachers’ experiences in SciFest workshop 
As a whole, children found the workshop very positive and answered the questionnaire accordingly. In most of 
the answers children agreed or strongly agreed the statements. In their opinion, the workshop was mostly interesting 

















Figure 3: Evaluation results of the workshop by the children 
 
It was to some extent difficult for the children to evaluate the usefulness of making the push-button. In this 
statement, children answered the most I do not know (N=13) and the least I strongly agree (N=17) (Figure 3). There 















Figure 4: Usefulness of making the push-button according to the children 
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The girls found making the push-button more useful than the boys. There was also a difference between boys and 
girls in evaluating the easiness of making the push-button (Figure 5). The boys found it much easier than the girls. 
















Figure 5: Easiness of making the push-button according to the children 
 
Children were very satisfied with the instructions, since most of them answered strongly agree (N=59) to the 
statement regarding satisfaction to instructions. However, this statement might have been understood in many 
different ways. Probably most of the children were evaluating verbal instructions since the written instructions were 
only on the wall during working phases and given to the children as hand-outs after making the push-button.   
Most of the children wanted to have similar projects at school since 36 children strongly agreed and 20 children 
agreed. Only two disagreed and two strongly disagreed. Eight children could not tell whether or not they would like 
to carry on projects of this kind at school. 
Children were also asked what other kind of technologies they would like to construct. The answers varied as 
follows: robots (N=7), circuits (N=4), a stick or push-buttons of another kind (N=3), some kind of electric work 
(N=2), a buzzer (N=2), lights (N=1) and a game (N=1). 19 children answered don’t know, you name it or surprise 
me. Nearly half of the children (N=30) did not answer this question. The ideas were not very plentiful as a hole, but 
there were many interesting unique ideas. 
When children were asked in the questionnaire what else you would like to tell, they answered mostly don´t 
know or the workshop was nice. Only two children mentioned an idea to develop the workshop by increasing the 
number of functions connected to the push-button. 
The teachers (N=7) were also asked to fill in a questionnaire and six of them (N=6) answered. According to the 
teachers, children found the workshop interesting and inspiring. One of the teachers pointed out that it was good to 
see girls working at the workshop and feeling succeeded. The same teacher brought out that making push-buttons at 
school after this workshop would be very easy, interesting and likely since the materials are so easy to get. This was 
important feedback as the teacher’s positive evaluation included all the important principles of the workshop.   
According to the questionnaire, computers and peripheral devices are the most familiar technologies to the 
teachers. One teacher also mentioned a data projector and a digital camera, whereas another brought out a document 
camera. Computers are used with children for example to search information from the internet. One teacher pointed 
out that using technology at school is too dependent on the know-how of each teacher. 
The teachers were also asked how they would develop technology and what kind of technology they would like 
to see at school in the future. To begin with, it would be important that computers were reliable, and that technology 
is used as means and not as purpose. Two teachers wished that there would be more computers at school, even in 
their own classrooms. Computers would be needed for example for illustrating things at physics and chemistry. The 
other teacher would also like to have a possibility to use a data projector as a means to illustrate teaching. Another 
teacher specified that equipment to illustrate, like a document camera, is important for the children with special 
needs. From the viewpoint of children with special needs, one positive side of technology is getting immediate 
feedback. 
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One teacher brought out that children are interested in technical Legos. Two teachers mentioned concepts moving 
and movement connected with the technology. The other meant that working with technology should contain also 
moving around. That is to say, working with technology should not be just sitting in front of the computer. The other 
teacher would like to see some kind of technology that moves. This could mean for example robots.  
According to the questionnaire, technology is seen to help and to motivate the children. In addition, doing 
something with your own hands is also important, as one teacher pointed out. That is just what happened at the DIY 
workshops. 
5. Discussion 
In this paper, we have described how to organize DIY push-button workshops and how children and their 
teachers experienced the activities. Based on our results, it is obvious that children can and like to participate in 
design and manufacturing of technology if they have an opportunity to do that. While designing and manufacturing 
the push-button, children use their creativity and learn concretely how the push-button works. The possibility to 
have an influence on the environment is especially vital for children with special needs who may often have very 
limited means to impact. The own-made push-button may also activate not only passive children to practice every 
day skills like fine-motor skills, but also to use technical tools by employing the DIY push-button. 
As we noticed in the push-button workshops, all children were capable of designing, manufacturing, and 
employing their own push-buttons. Easy-to-use, everyday materials that children are familiar with are a good 
starting point because children are confident in using them freely. This is especially important for children under 
school age and children with special needs. Materials used in all the phases of designing and manufacturing the 
push-button have to be so safe and concrete that children can really be active themselves and are not too dependent 
on adults´ assistance. The ecological point of view has to be also mentioned because the push-buttons can be 
produced by using everyday, even recycled materials. 
Workshops, like the push-button workshops in EvTech and SciFest events, are good means for implementing 
participant design with children. For the following workshops, it seems to be worth providing time for planning and 
designing the push-button before showing the prototype. If children are not familiar with designing by themselves, 
they might stick to the design of the prototype or something similar. It is also sensible to make an experimental 
version of the push-button before designing and manufacturing the actual push-button. Special emphasis has to be 
given to multi-sense instructions by discussing, using pictures and hands-on advice that will enable all children, also 
those with various special needs to get involved in the design and manufacturing process. Also a more play-oriented 
way of giving instructions facilitates the children’s expressions of ideas of a push-button. However, it is crucial to 
advice tutors not to help children too much during design and manufacturing process, no matter what kind of special 
needs children have.  
One goal of the workshop was to find technical tools and applications for everyday use for children with special 
needs. In the DIY push-button workshops, teachers felt the activities to be easily transferred to the everyday school 
environment. Thus, projects such as the DIY push-button project enables integrating school subjects like physics, 
arts and crafts and facilitates the mastery of knowledge such as switches and electrical circuits. As the results 
indicated, children with various skills and needs were able to design and manufacture a DIY push-button, and in 
activities of this kind, children could work together in integrated groups also at schools. It is also noticed that what 
works with children with special needs, it will work with children in general. 
Technology in educational settings could be seen more widely than children using computers. As the teachers 
brought out themselves, they need more information on technology and on the use of it in educational settings. 
However, it is very promising that according to the results of the DIY push-button workshops, both the children and 
the teachers were willing to have more activities of this kind also at schools. It is the duty and the challenge of the 
adults working with children with special needs to find appropriate means to get all children included. Children 
should not be seen just as the users of an end-product but as creative partners in the design and development of 
technology. 
This research has proven that children can be designers and manufacturers of technology. However, there are 
some limitations concerning this study. The number of children attending the workshops was relatively small and 
thus it is not possible to make generalizations based on the findings of this research. The findings can, however, 
serve as a basis for a larger research on the topic. In addition it needs to be stressed that data from the workshops for 
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children with special needs were particularly small. Children with special needs in the EvTech workshops did not 
answer questionnaires but their experiences were interpreted through videotapes and feedback from their parents and 
tutors. Thus it is possible that we were not able to capture their real experiences from the workshops. The findings 
however point out some aspects that need to be taken into account when planning and implementing design with 
children. There were also some limitations related to the questionnaires used in SciFest workshops.  The 
questionnaire for children was rather short and thus the information collected by them is not very specific. On the 
other hand, the short questionnaire was made in order to guarantee that all attending children would fill it. In this 
respect it was a god choice as all children responded and returned the questionnaire. The other limitation related to 
the children’s questionnaire was that there were two types of questionnaires used and in the analysis phase we 
merged the data from them and some children did not answer all the questions. Thus data collected from the children 
was not always comparable.  The teachers’ questionnaire was two pages long. It had more specific questions than 
the children’s questionnaire. One out of seven teachers did not return the questionnaire which might be due to the 
length of the questionnaire. There were two workshops for the same children in EvTech but only one workshop in 
SciFest. Because of these limitations, results between EvTech and SciFest workshops could not be compared.  
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